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of a circular ring may be employed. If the moment arm is taken as R — r, the total 
external moment due to the bolt load, referred to unit length along the bolt circle, 
may be defined as 


M = 


W(R - r) 

27i R 


(33.21a) 


If N denotes the total number of ribs supporting the flange ring, the external 
bending moment per length of the circumference corresponding to one rib spacing 
is 


= 


2t tRM 
N 


Substituting Eq. (33.21a) in Eq. (33.21b) gives 
W(R-r) 


= 


N 


(33.21b) 


(33.21c) 


Denoting the bending moments M F and M R carried by the main flange ring and 
rib, respectively, gives 


M„ 


RMk 


+ Mr: 


N ' R 
Hence Eqs. (33.21c) and (33.21d) yield 

W(R -r) = 2t tRM f + NM R 


(33.21d) 


(33.21e) 


Although the foregoing algebraic operations are rather elementary, it is advis¬ 
able to follow the basic derivations to assure correct dimensional identities before 
developing subsequent working formulas. We note, therefore, that M F is expressed 
in lb-in./in. and M R is given in lb-in. 

The angle of twist of an elastic ring undergoing a toroidal deformation under 
the action of a twisting moment M p may be expressed by the classical formula as 


6 f — 


M f R 2 

EI 0 


(33.21f) 


The bending slope of the stiffening rib at the rib-flange junction, treated as 
a beam of finite length resting on the elastic foundation and acted upon by a 
concentrated end moment M R , can be calculated from the following relations. Let 
Y denote the deflection of a beam on an elastic foundation with hinged ends that is 
bent by a couple M R applied at the end as shown in Fig. 33.15. Then the general 
expression for the deflection line is 

2 M r /3 2 [cosh 13L sin fix sinh fi{L — x) — cos / 3L sinh fix sin fi(L — x)\ 
if (cosh 2 fiL — cos 2 fiL) 


(33.21g) 



